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(54) PERPENDICULAR ORIENTATION TYPE LIQUID CRYSTAL DISPLAY 
/ DEV1GE 

V(ll) 5-113561 0$ (43) 7.5.1993 (19) JP 

(2iT A"ppl. NOT3-272852 (22) 21.10.1991 

(71) STANLEY ELECTRIC CO LTD 

(72) FUREDERITSUKU KUREERU JIYAN(l) 
(51) Int. CI 8 . G02Fl/1335,G02B5/30 

PURPOSE: To provide an optical compensating means for expanding the visual 
field angle of the perpendicular orientation type liquid crystal display device 
in which liquid crystal molecules are arranged perpendicularly to substrates. 

CONSTITUTION: This display device has a liquid crystal cell (10) which has 
positive optical activity with the direction perpendicular to the substrates 3, 
5 as its optical axis, the optical compensating means 9 which has negative 
optical activity with the direction perpendicular to the plane as its optical 
axis, a 1st retardation plate 2 which has positive optical axis with one direction 
within the plane parallel with the substrates 3, 5 as its optical axis and 
generates a phase difference of nearly a quarter wavelength, a 1st polarizer 
1 which has the axis of polarization in the direction having nearly 45° with 
the optical axis of the 1st retardation plate 2, a 2nd retardation plate 6 which 
has negative optical activity with the direction nearly parallel with the optical 
axis of the 1st retardation plate 2 as its optical axis and generates a phase 
difference of a nearly quarter wavelength, and a 2nd polarizer 7 which has 
the axis of polarization in the direction nearly orthogonal with the axis of 
polarization of the 1st polarizer. 
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(54) ELECTROOPTICAL DEVICE 

(11) 5-113562 (A) (43) 7.5.1993 (19) JP 

(21) Appl. No. 3-302455 (22) 22.10.1991 

(71) SEIKO EPSON CORP (72) HITOSHI NISHIZAWA 

(51) Int. CI 5 . G02F1/1335 



PURPOSE: To obtain the electrooptical device having an optimum back light 

by selecting the back light having the chromaticity satisfying specific conditions 

and using in combination with an electrooptical element. 

CONSTITUTION: This electrooptical device is used by combining the back light *«-<■• r./». i ✓ u . +b.x./ Xl 

with the rear surface of an electrooptical element, such as liquid crystal display ♦J"../., 0 "*' 1 

panel. The back light for measurement which is (x L , y t ) in the chromaticity +«• y. a-i-b) n-« 4 - y | v u , V*a-«. - y ,,| j 



(x 0 , y 0 ) in a CIE chromaticity diagram is combined with the electrooptical ele- 
ment and is driven. The back light having the chromaticity of (x L2 , y L2 ) 
satisfying the conditions of equations when the chromaticity of the bright or 
dark part near the point to optimize the contrast attains (x., y.) is selected 
and is used by combining such back light with the electrooptical element. The 
back light having the chromaticity meeting the calculated value of the equations 
is selected from the back lights having already the known chromaticity. The 
back light having the chromaticity meeting the calculated value of the equations 
is otherwise formed and used in combination with a color filter. 
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(54) LIQUID CRYSTAL BACK LIGHT UNIT 
(11) 5-113563 (A) (43) 7.5.1993 (19) JP 

(21) Appl. No. 3-302504 (22) 22.10.1991 
(71) SONY CORP (72) KENICHI SASAKI 
(51) Int. CI 5 . G02F1/1335 

PURPOSE: To improve an insulating characteristic and to reduce a size and 
cost by integrally forming a coating part for coating the high-voltage part 
of a power source circuit part in a part of a reflection plate. 

CONSTITUTION: A U-shaped fluorescent tube 2 is disposed on the rear surface 
of a liquid crystal panel 1. The fluorescent tube 2 is held on the reflection 
plate 3 having a rectangular planar shape. An inverter circuit housing part 

6 enclosed by a top plate 4 and a side plate 5 is provided on one side on both 
ends sides of the fluorescent tube 2 of the reflection plate 3. A high-voltage 
generating part housing part 7 is provided by projecting between both ends 
of the fluorescent tube 2 at the center in the longitudinal direction of the 
inverter circuit housing part 6. The high-voltage generating part housing part 

7 is formed by molding integrally with the reflection plate 3 to a box shape 
opened on the rear surface and is closed at other five surfaces. The printed 
circuit board 9 of an inverter circuit part 8 is mounted on the rear surface 
of the inverter circuit housing part 6 of the reflection plate 3. The high-voltage 
generating part 10 is housed in the high-voltage generating part housing part 
7 and is coated and insulated by the housing part 7. 
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[0 0 0 9] H4I4. 3te^ffl«t8MSCDffil®^«8S:^. 
»tl3. 15 tfKMF l 4 &#(A/T-fa B B B -t2;b *ffif& 
b. -t©^H»lc3tt*1iflHR2 2. 2 6*^2M$tv. $6 
lrZ*<DftMizffi?ttm2 1. 2 7A>S2BSti-T^S„ BA 
•fe;n2«. 0 3^bfcfSA-fe;bk|B]«T-^y. m# 
& PPAn b v >T» A4H 1 1 8 ttStt 13.1 

[0 0 10] ^ffi««2 21*. ^*HH403fc^M*ttS: 
^b. *©Si!?=£n 1. n2. n3(t nl>n2>n 
3©M^$:^-r^o St>/>$v>JS#f^n 3S:Wr-5ISd> 
3l6*B«tR2 2 0fflCS*ifii»c5!B4*v. «t»*#ftaiff 
^nl$:^-rS$ft (y«) . ^g$aff$n2^ 
•ta* (xtt) ^3fe#ffl««2 2©ffi^(Rl^BBB^tt 

toon] {tfi©^^ffi^2 6 1±. fttmmm. 22 k 

lil^icn l>n 2>n 3©fl»r5!lS:#r*d:«ltt«Efl:n? 
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[0 0 12] 3fe¥ftMH&2 2T-fi*0Ja#f5£n 1 

*W2B£ tvfc y ffcfrlRHC ^ffigHg 2 6 CD 2 # @ ©JS 
*f*n2fe^-*(toEriSl«W«*ft*. LfctfoT, ft 
**MWS 2 2 T- 2 « g n 2 tfBEfi £ tl £ 

rfrflfcli. ^ffi«1K2 6T-te^0JB^n ltfBBB 

[0 0 13] ft¥ffimm2 2. 2 6&^*TfiL5 
k, x|telRl©fl#f$(in 1 i: n 2T-fe U , y^OJS 

itfcfca. Sfc, z«t&[Sj©««faptta/Jx«DJB«f^n 3 
■e*U. 3t#«iS2 2. 2 6£flci:LTA©3M6Jgte 

[0 0 14] iih&3Mfctt»IS2 2, 2 6 00-Bfc.BX 
i3W2 1, 2 7^BBBS*i-S. r.ix6ffiJte*2 1. 2 
7©«jfettPl. P2tt, x*ft£<}:tfyffllc4 5fi?©£| 

[0 0 15] ft^ffi«*£2 2» 2 6^i#£b<^±xflID^f 
faky$l:£ft©Mft/&9•^cWb, ^-ti-fix (1/4) & 
S©6zffiS (U2_r-:>3 £:£b.5£eac/S£# 

[0 0 16] iJ-7l«J: (1/4) jfcRIKk©!!* 

2 . 2 Sfflio Kffirt:£ft©JB#r4*©;M^\£te bfc« 

[0 0 17] 05l±, tS^SrSfc^-r^^MMti^© 
flfcOJBBfcjR-r. WIbqJW 1 4 £#A,T?*}£1 3 . 15* 
@BB£ti, tet*12«U mm±JUl 2 ©ftffl 
Kfi3J«tt»2 1. 2 7«ISixS*lt I4ffli^ 

[0 0 18] #*jRfc;&vvctt. ?S^-k;i/l 2 kiftftgS 
2 l©P^tC0afi^^^U : 5i-7 r -i/ a >|g3 2ti. Mrt 

(x$is^i^) ^is&^ra— 

•So 

[00 19] Bft-feH/l 2kfil3feS2 7fiD|fflJcK 

&*>\ 'J*— r-fs Vt£3 2. 3 6©BortCD^ppiiS 

[0 0 2 0] iJJ-f-S/a>«3 2. 3 6 fcflMtTS* 
*.4k. y*~r-: fa>i3 2, 3 6l*Mi:Ut^ 

7-^3^3 2. 3 6£-£-*l-e*b (1/4) gfcg©& 
ffiM (^-T-fa» k-f£k. iBft 

S2 1 k ij * — r-i-'a Vffi3 2 ©IB*-&*>**%«Ett 
nfi»JML. U3»— 5 r -i'aV«3 6J:fl3*il2 

[0021] H4 <ommt, -w&fttmm *>&mt? 



[0 0 2 2] &S : £i£3>|-7XN#5 : lt^^ 
KPfioTJij$©3o©«i&£Jt«-f 5k, 0 3©1&&K 

^ <ai. 5%. H4©#-a-. fa2. 5%. as®* 

&}2. 5%k&5„ 
[0 0 2 3] 03tC^-TltJc©A0^^tt 

[00 24] 04, 05©<k5KU:=:7iH3fcgk3fe3Mf 
o b 'J * - 7-*- i' a £ iifl^l^foltT R <gft S 
&1i/&U ^-byi/OMfflfllcBBB^-Si:, jiip£##j5 
0%JiU:*>if*-r£. b^b, HI3 ; ^t±$l5<35:-oTb* 
•p. 

[0 0 2 5] Sfc. 0 3~B5®«&£»CSHT. St>S 
it b^V>©l±0 5 COmf&T'ib *J , d©#£, ^»^|t±$ 
fctcaK&oTb*?. 

[00 2 6] 

[»H tffltifc bJ:-p k -t stum ft&n&mz J; fttf . 
[0 0 2 7] **»©i«jl±. & B a 9 SI53gffl©ft^l$tt 
[0 0 2 8] #fgBJ30te©a6tW:. MigA^S^^gP 

[0 0 2 9] 

bTgeB£*u, ®^SB4^I^S:3 , e$fik-rsA©^« 

seasti, Huie*tekw^0p«3o— ^iRj?:^$ik-r-5 

iE©3fc^14S:^b. (1/4) ^Ofeffl^S:^ 

b£it&jiii u 3'-?—/ a >tsk. my*—?—/ 

h vtR*y^HIHcKB*n. mffe**RkW^ffirtT-Hff 
lE^l ij 2— x--> 3 >tM09)tlftkt3:^4 5^©^$r 

©flfc6r©BKKB**i. mrieStSk^FtT^MrtT-BulE^ 

3ttM2:-r«A®3fe4%ttt;«L. K»S (1/4) ?^*© 

2 y 31— ?-j/ a U^MM(cB»£tt. tuI2»ffik 
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Wit, ffi B B B &i|3^s;:fc©^£S£ra£H3S-f s-*f 
<D&m t BffcsaKefinfti zxffl t -r s & 

[0 0 3 1] 

»CiWI#l*l fc^tT S|g 2 >J * — a i: % 2 
^CcfcoT|g2©IWte&£«lj&-f S. £©«J«.CJ. 

y . fs*«wisii±#©»a*s:iRiJ:-r a c t &-e t 

So 

[00 3 2] t6lW)9—T—*snZ/i&fitTE<!>yt 
^Stt*:#ratm-Cl(llftU. i2fflU*-f-^3 > 

[0 0 3 3] Cin6©n«*»S:3l6*««#«4:»1fC 
A v>S c £ ic* »j . ttiFft fttticfto j: #T- « 
a. 

[00 34] 

Sr^-To Mt;i/10H — 3»t©Stg3, 5®|HHC*7 

8 it, fitt*ifttwv^iff*&^-a. mR*-?<nvm 

•2.. 

[0 0 3 5] dCQtt«S,C*?^-C, fflMKttJCKS. 5 

[0 0 3 6] 3fifCD«fcffifcSE (Z) 

#IrJ ©JBtfr* *vh $ v & S 3H6 

#*MHS 9 AW* *vT ^ -2. . d myt&mKtii 9.® A© 

[003 7] sa-wi/ lot 9. ©*HH0 ,c it y 

^-x-^sV^teAWBSttT^S. y r- 

i/3VS2tt Eft®— #IrJ (x|fc&|Rl) 

a. y*- r-^3>ig6it, JMnytmjsfat 

- &W^S-*M4©*P^T-«$£;h.S. 

[0 0 3 8] V9— x— : fa Vtg 2 tt x 

l$lcttllS&^TrSiE©3te#tg*t&=fiU y^— r-i/a 
>«6 It x*fc£|^c;ft«l£^SA©^«tt£ W"f 
So pD*fc£fi«tg2, 6©y*~ r-\ r sa>\t£tiit.L 

ritmmrz. y*— r-^3^2. 6«D*mictt— 

»OfiSS«*»l. 7#BeB£4xS. d*i6©iB3tt* 



1. 7fflftt«Pl. P2li. «i-rtixMfcJ:tfy* 

ic4 5So^s&^-r^icgas$tts. 
[0 0 3 9] ftM<n&mz&2>--M<D^>'<u-zfmyt 

S3© y * — r-is a V*g^|H|— *H4© t) © & iff^Be«s 
it-fct>©-e;&S©,c#U *HJS^©y r— ->a > 

fib£:*>©T-&S = 
[004 0] 'J* — r— i/a VIR2, 6©/ff£lt, 0* 

b<li (1/4) &H©&*@^ ("J^-f-faV) & 
£bS£dKjI#?£;f-vS. (1/4) fefl©&*git£::£ 

bSi:#, y^T^iiteSliiy^-^-^a VtS2,t* 
ttttn«**S:«ftL. y r-f ■ >*S6 i: U ^7 

idmb 7 \-t^mmu%^m^t So 

[0 04 1] H214. 01©& B B B Jt^B©»jf££l&H|§ 
■TSfei?>©1gElB§l3-e;&S. ^-g|5J:y<B^SSl^A*ft-S 
fttt. «3*»loC«koTU=.T«J*»caS»Sti*. 
SlWMftflSPlti. x|ft^|Rli:y|ft*lRloC^bT4 5 
x$ttl$I*>'J:U«y$j)^(R]0<B* 

/fca-fc^g-rsi:, 02 (a) ^-ridtcraffl-e^b 

v >§ag©<H3fo£# AW 6. *vS o 
[0 0 4 2] x*ttriai©a#f*«WvMJ*— ?— S/a v 

*S£«b. y *~r-S/3 >!£©«££: (1/4) j&ft 
©fiffiMSr^bSi-plcS^rSi:, yit-^-i/aV 

ytt*lRl©«3lfijS^ic»lxT (1/4) jftJI^gJiS. 
[0 0 4 3] 132 (B) ,C^-T«k9^, x« 

*ia©«ye»a»^ (1/4) ^MJitvsi:. «3fl6^»t 
giffiffli.c^-r «fc ^ icffi^T'iiite-r s nobte t * s . 

[0 0 4 4] xffl^roa#f*A'>iB;^^^it, 0 2 

(b) ©«^ta6.cx«tosnRi©«jt<a»t»bTytt* 

ia©«y6ja^*Si*iS. -©fc*, 02 (C) Kj^-TJ: 

©itt±, 02 (o *ffl!i.c^-r±-5tcsrt-e0tg-rs. 

[0 04 5] c©J;o^«fi£.c±y. fcfc^tfjE©^ 
fitt^n^-T->3Vi2|n. =1. 55 
5, no =1. 5, mm (d) =2. 5<im. iE©^ 
^t$£^Sj% B s a -t?;i/10©And T Ql^c - 
n.Lc) Xjgg] fel^tm. »©^Stt^?lfrS^ 
«flWg9©An d &-0. 8).m, -ftg)f%tt^f 
S'J 3»— T— '>a>t56&n«. =1. 5, no = 1 . 5 
55. mm (d) =2. 5(.mt:lM ->5aU— > 
aVtcAtltf. »<0. 5 5 MmCD^CjftbT jag^fc 
fe50f fjyh7Xh = 5: 1) fcj£< boo. 
ON^gaS a$j;fe2. 5%i:B<-fSc:i:A»T-# 

So 

[0 0 4 6] iE©3te#sttS:qrrsy r 

— : 1/ 3 2 It, — ^[rI IC^ff b fcTjf U * - — MH 

-cW£*iSo i©*y*~#*-i-fflifflBl»W: (1/ 
4) St^©feffiMSr^bS«ke>lcjg^J$tiTv^So 
[0 0 4 7] H©3tt*iSttft*1"*Uf- ; 
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a ^m. 6 It. 1 $fcfr[*Hc5£# b fc^K U J* * ? U U 
-h (PMMA) fl£T-«/&£;ft,£. iffliJJ-f-i/a 
>tg 6 (1/4) jfcR©&ffi^££D-5<keuc 

>l#J£tl<£. Zixt><?)tt®<?>mffi&<Z>-fr%U*. 44 On 
m^€> 7 0 0 n m©T^Ii^C*>V>-C 5 %J2(TTfc-5. 

[0 0 4 8] JB^O^tCj;y^U#^>^^ 
Jg^TCDMl*. T<s i n 2 (0. 0 1 2 5 te) 

*>, t<o. 2%t&y, c©a«^Bfc LTSMnc 

[0049] vxkmmmzfti-? x*mw z$tw l & 

[0 0 5 0] 

[01] *%Hg©^«Efif!ltcJ:^?gS^$IB&^-r«EBS 
[02] m ®8t£3bi^g©»«sS:8JiHjrr -Sfc&GD^ 
[03] «£3fc0S^^«k^>?« B a B S^M©«^!l&^ 
[04] t£#0)&ffilc ck *!K££jg3$Ba)ttj& £ jR** 

[05] i^®m6ic*&mgavmm<Dm&.ikiiiir& 

2. 6 mmm 

3, 5 SIR 
4 fgSJl 

8 



1 0 JRft-WU 

iffijEtt&wm%] mm 
MGEttmmu*,] 01 

[0i] 




